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The experimental approach of using high-Q niobiun jnicrowave resonators (Q ~ 10'7) to achieve precise
measurements of density and critical phenornena in liguid helivm near phase transitions will be deseribed.
The combination of the high precision in frequency nicasurcients (a few parts in 10'°), fine teimperature
resolution (~ 107 '°K) and temperature stability (~ 107 °K) provides the capability of achicving state-
of-the-art density resolution (one part in 10'1) and measurements of physical properties much closer
to the phase transitions in helium. The experimental systein and the algorithin for deconvoluting the
heliuin density profile in the cavity have been developed and will be described. Fstimates of the itnproved
precisions by applying this technique will be given for the critical exponents and amplitude cocflicients
near 7y, as well as the critical dynamics near the tricritical point of the *lle e mixtures.



